Dermal fibroblasts can activate matrix metalloproteinase-1 independent of keratinocytes via plasmin in a 3D collagen model.
Photoaging of the skin is marked by obvious wrinkles and mainly depends on degradation of the extracellular matrix (ECM) in the dermis. Matrix metalloproteinase (MMP)-1 is one of the most important factors involved in degradation of the ECM; however, its mechanism of activation is not fully understood. It has been thought that MMP-1 is expressed by dermal fibroblasts as an inactive precursor protein that is activated by proteinases produced by keratinocytes in the epidermis. In this study, we constructed a 3D model of the dermis using collagen-embedded fibroblasts with or without ultraviolet (UV)-A exposure to mimic photoaging in the dermis. Collagen lattices embedded with UV-A-irradiated fibroblasts miniaturized and collagen was degraded to a greater extent than collagen lattices embedded with non-irradiated fibroblasts. The results demonstrate that fibroblasts in this 3D model express activated MMP-1 in the absence of keratinocytes. Moreover, the results confirm that activation of MMP-1 depends on increased plasmin activity in this model and lattice miniaturization was inhibited by the plasmin inhibitor tranexamic acid. Our results suggest that plasmin acts as an activator of MMP-1 and the inhibition of plasmin prevents collagen degradation.